Morphologic effects following massive exchange transfusions with a stroma-free hemoglobin solution. II. Kidney.
The effects on renal morphology of exchange transfusion with stroma-free hemoglobin solutions (SFHS) were compared in rats to the results obtained using an asanguineous resuscitative fluid containing albumin. Animals underwent 75 per cent blood volume replacement, and tissue collected at intervals after the exchange transfusion was examined by light and electron microscopy. Urine volumes, osmolarity, and pH also were determined, and serum creatinine and blood urea nitrogen were measured both before and after exchange transfusion. Hemoglobin was filtered through the renal glomerular basement membrane, and a portion was reabsorbed into the proximal tubular cells in the form of absorption droplets. Unabsorbed hemoglobin was excreted in the urine. Despite a distention of proximal and distal tubules 5 hours after exchange transfusion with SFHS, there was no ultrastructural evidence of renal parenchymal damage. Proximal tubular cells of albumin-exchanged animals contained fewer protein absorption droplets and no intraluminal material. The apparent higher rate of glomerular filtration of hemoglobin over albumin probably reflected the dissociation of hemoglobin into dimers, resulting in a diuresis. Urine volumes were 3 times greater in SFHS-exchanged animals than in albumin-treated rats, and the urine was relatively hypoosmolar in the former. The greater urine volumes in SFHS-treated animals also were associated with a large reduction in intravascular fluid volume. There was no alteration of serum creatinine or blood urea nitrogen after exchange transfusion with albumin and only a mild elevation in blood urea nitrogen in SFHS-treated rats. The latter most likely was a result of prerenal hypovolemia. SFHS, even when exchange-transfused in massive quantities, does not appear to affect renal function or ultrastructural morphology adversely. However, the rapid disappearance of hemoglobin from the intravascular space, the consequent loss of intravascular fluid volume, and the diuresis induced by its administration are complications which must be overcome before the product can be a useful adjunct in the treatment of hemorrhagic shock.